Thirty hospitalized, acute, male, psychiatric patients (15 schizophrenics and 15 nonschizophrenics) were administered a full-report span of apprehension task. Contrary to previous studies which had employed a partial-report task, no differences were found between these two groups. From the two sets of findings, an explanation of schizophrenic deficit in terms of iconic (unprocessed) memory decay or general slowness in information processing seems untenable. On the other hand, differences in processing strategies, difficulty in disengaging from irrelevant stimulus elements, and difficulty in applying less familiar instructions remain as alternative explanations. The notion that partial-versus full-report performance differences should be attributed only to differences in short-term memory loss is rejected.
Information-processing accounts of schizophrenic deficits have been recently proposed by several theorists. For example, Lawson, McGhie, and Chapman (1967) hypothesized that schizophrenics inadequately convert "visually present information into an auditory form for more permanent immediate memory storage [p. 534] ." In a similar vein, Yates (1970) proposed that schizophrenics process information slowly in the primary channel and hence lose relatively more information from the shortterm store which briefly holds data from other channels until the primary channel is unoccupied. Finally, Neale, Mclntyre, Fox, and Cromwell (1969) have proposed that schizophrenics' deficit on a span of apprehension task may be due to either a rapid decay from a sensory storage system or to an inefficient processing of the information being held in the sensory store. While these information-processing accounts of schizophrenic deficits appear to hold considerable promise, it is critically important that the differences among the constructs which different researchers are employing be appreciated.
A comparison among the previously mentioned accounts may be made by presenting a model of a visual information-processing system based mainly on Sperling's work (1960 Sperling's work ( , 1963 . First, all of the information recorded on the retina is assumed to be held in unprocessed form, in a sensory storage system (or iconic memory; see Neisser, 1967) . Over a period of several hundred milliseconds, the input decays from the sensory store. During the period in which the information is retained in the sensory store, a central processor operates on the data but, due to the relatively small amount of processing time available, is able to process only some of the input. Information which is not processed from the sensory store is lost, while data which is processed is converted into an auditory form for storage in short-term memory (Conrad, 1964) .
The proposal of Lawson et al. (1967) fits into the aforementioned model quite nicely. That is, the deficit of schizophrenics has been proposed to lie in the final phase of converting the visual input from the sensoiy store into an auditory form for storage in short-term memory. In contrast, two studies (Neale, 1971; Neale, Mclntyre, Fox, & Cromwell, 1969) have found a schizophrenic deficit on a task which minimized the importance of converting visual input into an auditory form. Hence, it has been proposed that a deficit must lie in one of the earlier processes (decay from the sensory store or an inefficient central processor). Finally, Yates added another dimension to the model being considered here 322 since he employed the notion of primary versus secondary information-processing channels. However, his idea that schizophrenics process information slowly in the primary channel seems closely akin to Neale et al.'s (1969) hypothesis of an inefficient central processor.
Span of apprehension has been a convenient task by which to examine information processing. The technique involves tachistoscopic presentations of displays of familiar elements such as alphabetic letters. Traditionally, 5s were asked to report all the letters they had seen. Later, however, it was recognized that this full-report procedure confounded the amount of information initially processed with later operations such as recall and report. Specifically, it was hypothesized that more information was initially processed than could subsequently be recalled and reported (Sperling, 1960) .
Indirect methods of estimating the span of apprehension were developed to minimize the confounding effects of short-term memory (Estes, 1965; Estes & Taylor, 1964; Sperling, 1960) . In the paradigm developed by Estes, an 5 is instructed to scan a tachistoscopic display for one of two target letters which has been randomly placed among the other letters of the display. An estimate of the number of letters processed can then be obtained from the probability of correct response (Estes, 1965) . Data obtained from the partial-report technique were interpreted to indicate that more letters .were indeed processed than could be held in short-term memory and reported in the full-report technique.
Two studies have examined the performance of schizophrenics and controls on Estes' partial-report span of apprehension task (Neale, 1971; Neale, Mclntyre, Fox, & Cromwell, 1969) . In the Neale et al. study, the performance of acute good premorbid paranoid schizophrenics, acute poor premorbid nonparanoid schizophrenics, and hospital aides was examined. Schizophrenic and control 5s performed equally well when the displays contained only a single letter (the target). However, both schizophrenic groups performed less well than the control 5s when the target letter was presented along with seven irrelevant or noise letters. The second study (Neale, 1971) confirmed the previous result and also found that schizophrenics performed more poorly than convicts and nonschizophrenic psychiatric patients over a wider range of display sizes than had been included in the first investigation.
The implications of the two studies are as follows. First, faster decay from short-term storage in schizophrenics remains as a possible explanation of the findings. It should be noted, however, that decay is not so rapid as to preclude efficient performance on the one-element displays. Second, the schizophrenic deficit could be due either to a slow rate of central processing or to some qualitatively definable defect in the central processor.
The present study was designed to clarify further the nature of the schizophrenic deficit in span of apprehension by utilizing the fullreport technique of assessing the span. The partial-report technique requires a processing operation based on immediately prior instructions to separate relevant from irrelevant information. In contrast, the full-report technique involves all elements as relevant and a familiar processing operation "tell me what you see." That is, the partial-report technique requires 5 to disregard the irrelevant letters and selectively respond only to the target letters. The full-report technique, by contrast, requires more full processing of each letter since all of them are relevant. Thus, the processing demands of the full-report task may change the operating characteristics of the central processor but would be expected to have no influence on the decay process. Therefore, an absence of a schizophrenic deficit on the full-report task would have a negative bearing on the rapid decay hypothesis to explain their poor performance on the partial-report task.
The differences in the processing demands of the two tasks is also relevant to Cromwell and Dokecki's (1968) disattention formulation. They have proposed that schizophrenics have difficulty disengaging from irrelevant stimulat ion. Hence, one prediction from their formulation would be that schizophrenics will be less inferior on the full-report task since all information is relevant in that case.
METHOD ;
Thirty male, hospitalized, psychiatric patients with either normal or corrected-to-normal near visual acuity as measured by a Bausch and Lomb orthorator served as 5s.
3 All 5s were between the ages of 21 and 59 yr., and none had been hospitalized for more than a total of 3 yr. No 5 had a history indicating possible brain damage or mental retardation. Fifteen of these 5s were diagnosed schizophrenic, while the remaining 15 had other diagnoses (primarily neurotic). Data on premorbid adjustment (Phillips Prognostic Rating Scale; see Phillips, 1953) and paranoid status were collected. The mean age and education of these two groups are shown in Table 1 .
Apparatus
The stimulus displays were arrays of consonants constructed as follows: Using a Smith-Corona Model 400 pica typewriter, upper-case consonants were typed on a 3 X 5 in., white, unlined, index card, which was then mounted on a cardboard backing to facilitate rapid insertion and withdrawal from the tachistoscope. Two sets were constructed, with 16 displays per set. The sets differed with respect to the number of letters (either 4 or 8) they contained. To allocate letters on each display, an imaginary 4X4 matrix was located in the center of each card. The appropriate number of letters was drawn randomly without replacement from the 21 consonants of the alphabet (including the letter Y) They were then placed randomly in the blank spaces of the matrix.
Each letter subtended 12' X 18' of visual angle, with 30' vertical and 29' horizontal separation between characters. The complete 4X4 matrix covered 2° X 3° of visual angle.
The displays were presented in a two-channel Gerbrands tachistoscope modified so that timing was controlled by a Hunter timer. The constantly illuminated field of the tachistoscope contained four black lines arranged to form a 2J° X 3J° rectangle with missing corners. The center of this field defined the fixation field, which had a luminance of 1.5 ftl. The luminance of the exposure field was 6.0 ftl., and the exposure duration was 70 msec.
Procedure
Each 5 was told that after a specified signal ("Ready,could from each display immediately after its presentation. These instructions were followed by 16 practice trials, 8 at each display size.
Each 5 then received a total of 64 test trials, arranged in eight blocks. Each block consisted of 8 trials at a single display size. After 4 blocks, 5s rested for 2 min. Each 5 received a different randomization of stimulus materials.
Trials were initiated by E provided that 5 indicated he was ready. Intertrial interval varied with the individual 5's response rate, but an average of approximately one trial every 15 sec. was maintained.
RESULTS
A 2 (Groups) X 2 (Display Sizes) X 4 (Replications) analysis of variance was performed on number of correct detections. Significant main effects were present for display size (F = 20.79, df = 1/28, p < .001) and for replications (F = 3.82, df = 3/84, p < .05). The 5s made more correct detections when more letters had been presented, and they improved with practice. In addition to the absence of any interactions, the main effect for groups (schizophrenic-nonschizophrenic) did not approach significance (F < I). 4 The means are presented in Table 2 . As expected from previous studies, comparisons based on good versus poor premorbid adjustment and paranoid versus nonparanoid symptomatology within the schizophrenic group revealed no significant differences.
Further analyses of variance were performed on incorrect responses and on an estimate of the number of letters processed, P, which takes both correct detections and errors into account (the details of the derivation of this measure may be seen in Estes & Taylor, 1964) . The analysis of errors yielded no significant main effects or interactions. The analysis of P yielded results parallel to those already reported for correct detections.
A correlational analysis was performed for both schizophrenics and nonschizophrenics with the following data in the matrix: P at each display size, age, education, and level of drug dosage (phenothiazines converted to a standard chlorpromazine base). Only two correlations (Pearson's r) reached acceptable levels of significance: (a) for schizophrenics, drug dosage correlated negatively with per- formance at Display Size 8 (r = -.54, p < .05); and (J) for nonschizophrenics, education correlated positively with performance at Display Size 8 (r = .57, p < .05). DISCUSSION The critical finding in the present study is the absence of a schizophrenic deficit in span of apprehension when assessed by the fullreport technique. The most parsimonious interpretation of this result is that no deficit is manifested by the schizophrenic group as compared to the control group. Although sampling differences or a canceling out of superior and deficient abilities in schizophrenics on the fullreport technique are possible explanations, little basis is apparent to support them.
What are the implications of this finding for the information-processing model? First, an explanation of schizophrenic deficit on the partial-report task in terms of iconic memory decay becomes untenable. The differences between the partial and full-report tasks do not involve the manipulation of any characteristics of the sensory store. Hence, if the schizophrenic deficit were a function of rapid decay of information, schizophrenics should have performed less well than controls on both tasks. Since schizophrenics did not perform less well than the controls on the full-report task, a deficit in the sensory store becomes less plausible as an explanation of poor performance on the partialreport task.
Second, a general slowness in central processing in schizophrenics is an untenable explanation since the full-report technique reveals that schizophrenics' speed in the processing of relevant information is comparable to that of control 5s. That is, in the full-report task all information is relevant, and as predicted from the Cromwell and Dokecki (1968) formulation schizophrenics did not differ from the controls on this task.
The previously described model has been useful in delimiting possible explanations of the specific nature of the schizophrenic deficit in span of apprehension. One possibility is that the schizophrenic does not employ a strategy, as normals ostensibly do, to process only critical features by which to reject an element as irrelevant. Instead, they may process the element more completely and have it more available to incidental recall. Another possibility, in line with the disattention formulation, is that with irrelevant elements 5 becomes "bogged down," that is, unable to reject an element as irrelevant with sufficient certainty to move on to seek relevant elements. In such a case, incidental recall of irrelevant elements would not be great. Third, the traditional instructions of the full-report technique ("Tell me all you see.") may be more familiar and automatized than the partial-report instructions ("Tell me only if a T or F is present."). If so, the partial-report performance would become less different from full-report with extended practice over days and weeks. While these and other explanations are still possible, a number of explanations have been ruled out.
In addition to the implications of the findings for schizophrenia, the results have relevance for general psychology. The partial-report technique was proposed by Estes and Taylor (1964) to reduce the effects of short-term memory loss while examining span of apprehension. The current findings make it evident that the technique differs from the full-report along a different dimension as well. A qualitatively different, and perhaps less familiar, processing operation is called upon in the partial-report, as com-pared to the full-report technique. In the partial-report technique, the features of an irrelevant element must be processed to the point where S is assured it is not the target letter. Then, S must shift to another element without the necessity of processing each element completely and registering it for later recall. By contrast, the full-report technique requires S to process the features of each element to the extent it can be named and registered for later recall. Therefore, the differences in results which may occur for the two techniques cannot be attributed solely to short-term memory factors. Differences in specific central processing operations may also be involved.
